Study design: Mixed retrospective-prospective cohort study. Objectives: To determine psychological and socioeconomic status, complications and quality of life in people with spinal cord injuries (SCI) after discharge from a hospital in Bangladesh. Setting: Bangladesh. Methods: All patients admitted in 2011 with a recent SCI to a hospital in Bangladesh were identified. Patients were interviewed by telephone in 2014 using translated versions of the SF12, the SCI Secondary Conditions Scale, the Centre for Epidemiologic Studies Depression Scale (CESDS) and the Participation Component of the WHODAS. Questions were also asked about employment, living and financial situation, and opportunities to get out of bed and out of the house. Data were stratified by ability to walk on discharge.
INTRODUCTION
Living with a spinal cord injury (SCI) in low and middle income countries (LMICs) is challenging. Support for people with SCI is often limited and wheelchair access may be very restricted. Our impression, based on clinical experience, is that many people living with SCI in Bangladesh and other LMICs have a high incidence of secondary complications and a limited quality of life (QOL). Many studies have investigated QOL and incidence or prevalence of complications after SCI in high income countries. [1] [2] [3] Some studies have also examined these issues in LMICs. [4] [5] [6] [7] However, few studies sample in a representative way-most, instead, rely on samples of convenience. Therefore, we sought to determine the psychological and socioeconomic status, complications, and QOL in people living with SCI in Bangladesh after discharge from hospital. We were particularly interested in the outcomes of people who were wheelchair-dependent because the challenges for these people are greatest. We sampled a consecutive cohort of people with SCI from the time they were discharged from hospital to ensure the sample was as representative as possible of people living in a LMIC.
MATERIALS AND METHODS Design
This study was part of a larger cohort study designed to determine survival following SCI in Bangladesh. The methods and survival data have been published elsewhere. 8 In brief, all patients admitted with SCI to a large hospital in Bangladesh in 2011 were followed up by telephone in 2014. Consequently, the study was a mixed retrospective-prospective cohort study. The focus of this manuscript is the sub-cohort consisting of those who were still alive in 2014. The study received ethical approval (CRP/RE/0401/98) from the Centre for the Rehabilitation of the Paralysed (CRP) and was conducted in accordance with the Declaration of Helsinki. Participants provided informed consent.
Site and participants
Site. The cohort was drawn from patients admitted to CRP. The CRP admits approximately 390 people with recent SCI each year making it one of the largest SCI centres in the world. 9, 10 It serves all people from Bangladesh regardless of income. Most patients make a small financial contribution to their care on the basis of ability to pay, but care is primarily funded by the government and not-for-profit organisations. The centre provides acute care and comprehensive inpatient rehabilitation.
Participants. The cohort was identified retrospectively from hospital records in 2014. It included all patients admitted to the CRP in 2011 with a recent SCI (less than 1 year) who were subsequently discharged home. Three sets of hospital records were cross-checked to ensure all potential participants were identified. The hospital records were used to identify the cause of injury (traumatic or non-traumatic), the date of injury, American Spinal Injuries Association Impairment Scale (AIS scores A-E) 11 and the type of injury (tetraplegia or paraplegia).
Outcome
Cohort members were contacted and interviewed by telephone between March and December in 2014 (five people were interviewed in person). The following data were obtained:
Socioeconomic status. Participants were asked about their current and previous (that is, prior to SCI) marital status, accommodation, income and family support.
SCI Secondary Conditions Scale. This is a standardised assessment 12 that requires participants to rate 15 common secondary complications of SCI on a 4-point scale anchored at one end with 'not experienced in the last 3 months or not a significant problem' and at the other end with 'severe and chronic problem'. The telephone version of this scale has recently been validated. 13 The list of complications includes those related to pressure ulcers, bladder and bowel incontinence, pain, poor blood pressure control, contractures and spasm. Responses to each item are tallied. High scores are indicative of many, chronic and severe complications. Scores were expressed as a percentage of the total possible score.
Presence of pressure ulcers. Participants were asked whether they currently had a pressure ulcer. They were only required to provide a 'yes' or 'no' response.
Out of bed and out of house questionnaire. This is a 2-item questionnaire that was designed specifically for the purpose of this study and the Bangladeshi context. The two questions were:
1. Have you got out of bed in the last week (yes/no)? If yes, on how many days did you get out of bed in the last week (excluding days in which you only got out of bed for toileting or showering). 2. Have you been out of the bounds of your home in the last week (yes/no)? If yes, on how many days did you leave the bounds of your home in the last week?
The World Health Organisation Disability Assessment Scale (WHODAS)-Participation Items (V2.0). This is a standardised assessment of participation, 14, 15 chosen because it has previously been used successfully in Bangladesh and is available in Bangla. It consists of eight questions each rated on a 5-point scale with the following anchors: 'none', 'mild', 'moderate', 'severe' and 'extreme (or cannot do)'. The self-administered version was used even though the questions were read out over the phone. Scores are tallied to provide an overall score with a total possible score of 40 where 0 represents no problems with community participation and 40 represents extreme problems with participation.
The SF12. This is a standardised assessment of QOL. It comprises 12 questions that are rated on a 2-6-point scale depending on the question. It has been translated into Bangla, and both this and the longer SF36 have been used previously in Bangladesh. 16 Participants were classified as being wheelchair-dependent and walking on the basis of their ability to walk on discharge. Ability to walk on discharge was determined by asking the following question (in Bangla): 'On discharge, did you require a wheelchair for mobility on a daily basis?' Ability to walk was used as a surrogate for severity of injury because the data could be easily and reliably collected over the telephone. The ASIA classifications were available from the medical records but were not used because they could not be verified.
Data were analysed descriptively and are reported as means (s.d.) unless skewed in which case they are reported as medians (interquartile ranges, IQR).
RESULTS
Three hundred and fifty participants admitted to CRP in 2011 with a recent SCI survived until discharge (see Figure 1 ). Of these, 55 died following discharge before being interviewed and 11 were lost to follow-up (including one person who was known to be alive but could not be interviewed). Another participant was excluded because a head injury prevented him from speaking. Thus, 283 of 295 potentially eligible and alive participants (96%) were located and interviewed. The median (IQR) follow-up time was 32.6 months (30.0-35.6 months) since discharge.
The characteristics of the participants interviewed in 2014 are shown in Table 1 . Two hundred and fifty-five (90%) participants were male with a median (IQR) age of 30 years (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) . One hundred and sixty-eight (59%) participants were wheelchair-dependent and 115 (41%) were walking at the time of discharge (see Table 1 ). Most participants had traumatic tetraplegia (101; 36%) or traumatic paraplegia (170; 60%).
The socioeconomic status of participants is shown in Table 2 . Between 1 and 19 participants did not answer particular questions ) . Two hundred and nine (74%) participants were married prior to injury, and of these, 11 separated or divorced after the injury (one participant was separated or divorced prior to injury). Nearly all participants returned to live at a family-owned or rented house or apartment after SCI. Two hundred and forty (85%) participants were working prior to injury and 133 (47%) were working after injury. The characteristics of those working and not working according to dependence on a wheelchair, type of injury, presence of pressure ulcer and CESDS scores are shown in Table 3 . Almost two-thirds of those who were wheelchair-dependent and tetraplegic, and 80% of those with CESDS scores greater than 15 (indicative of symptoms of depression) were not working. The family income dropped from a mean of $US26 per person per month to $US20 per person per month following injury and although 190 (67%) participants were the main income earners for families prior to injury, this dropped to 85 (30%) after injury. Most participants relied on spouses or parents for care with only two participants relying on paid carers.
Responses to the SCI Secondary Conditions Scale, WHODAS (participation), SF12, CESD and questions about getting out of bed and home are shown in Table 4 and Figures 2 and 3. One participant did not answer one question of the CESDS. His CESDS data were not included in the analysis. Eleven participants declined to answer the sexuality question on the SCI Secondary Conditions Scale. For this reason, all data for the SCI Secondary Conditions Scale were expressed as a percentage of the total possible score. The numbers of respondents to all questions are indicated in Table 4 . Participants had low scores on the SCI Secondary Conditions Scale indicating relatively few serious complications in the 3 months preceding interview. The complications most often reported were pain, spasticity and pressure ulcers, as well as complications associated with bladder, bowel and sexual dysfunction (see Figure 2) . Forty-three (26%) participants who were wheelchair-dependent and two other participants (2%) who were walking had a pressure ulcer at the time of interview (see Table 4 ). In addition, more than 75% of participants who were wheelchair-dependent indicated on the SCI Secondary Conditions Scale that pressure ulcers had been a 'mild to severe problem' in the preceding 3 months (see Figure 2a) suggesting that although only 26% of participant had a pressure ulcer at the time of interview, many more had recent problems with pressure ulcers. Most participants had been out of bed in the week preceding their interviews and 244 (86%) had left their homes ( Table 4 ). The median (IQR) WHODAS score for the participation items was 24/40 (20 to 26). The WHODAS scores were slightly lower for those who were wheelchair-dependent. More than half the participants indicated that their SCI had created 'severe' difficulties engaging in community activities ( Figure 3) .
Participants had mean scores on the mental and physical components of the SF12 of between 32 (equivalent to the lowest 2% of the American population) and 43 points (equivalent to the lowest 34% of the American population; see Table 4 ). The question with the highest number of negative responses was 'have you felt downhearted and blue?'. The median (IQR) CESDS score was 10/60 (8 to 14) where a low score indicates less depressive symptoms. However, 52 (32%) of participants who were wheelchair-dependent had scores of 16 or higher (versus 9% for participants who were walking). A score of 16 is typically used around the world to indicate sub-threshold depressive symptoms in the general population; however, some have suggested that for people with SCI, this should be raised to 19. 20,21 In addition, 21 (13%) of those who were wheelchair-dependent exhibited signs of a possible major depressive episode, 10 (6%) probable major depressive episode and 7 (4%) major depressive episode.
DISCUSSION
This study provides descriptive data on a representative sample of survivors approximately 2.5 years after discharge from a tertiary SCI hospital in Bangladesh. The study cohort is clearly defined and there is a high rate of follow-up. The results of the SCI Secondary Conditions Scale for this cohort are not dissimilar to those reported in high-income countries, 3 however, there was a high rate of pressure ulcers in those who were wheelchair-dependent. These data align with the mortality data from our larger cohort, which indicated that 56% of the 55 deaths in the first 2.5 years following discharge were due to pressure ulcers. 8 Pressure ulcers are clearly one of the biggest health risks for people with SCI in LMICs. 22, 23 The participants in this cohort had all received comprehensive education about low cost strategies to prevent pressure ulcers during their inpatient rehabilitation. In addition, they had all been provided with cushions for their wheelchairs and advice on appropriate bed overlays. Regardless, there was still a high prevalence of pressure ulcers 2.5 years following discharge. This suggests that there are significant barriers preventing people with SCI in LMICs from adopting appropriate preventative strategies in the community. 24 These may include limited finances and support, depression or the rural environment. If some of these barriers could be better identified, then attention could be directed at facilitating effective interventions.
Sexual dysfunction was cited as a 'severe' problem for 20% of participants who were wheelchair-dependent (n = 33/161) and 4% of participants who were capable of walking (5/111; Figure 2 ). This issue requires further exploration because it is not clear whether participants were indicating sexual dysfunction or sexual dissatisfaction. Future versions of the SCI Secondary Conditions Scale need to clarify this distinction in the instructional text. 13 The responses to the participation items of the WHODAS indicated limited community engagement and other areas of concern. For example, 70% of participants who were wheelchair-dependent indicated that their SCI had created 'severe' family problems (n = 117/168) and a drain on their finances (n = 125/168). Similarly, 64% indicated that they had 'severe' problems engaging in community activities (n = 108/168) and some indicated that they could not engage in community activities at all (n = 7/168; Figure 3) . The situation was similar for those capable of walking although less pronounced with only 13% indicating that their SCI created 'severe' problems engaging in community activities (n = 15/115) and none indicating that they could not engage in community activities at all. The out of bed and out of home questions were included to supplement the WHODAS because we had observed that many people with SCI who are wheelchair-dependent are bedbound and housebound. It was therefore encouraging to find that 95% of those who were wheelchairdependent on discharge had been out of bed in the week preceding their interviews. However, one in five participants had not left their homes (Table 4) in the last week. These findings may reflect the difficulties mobilising in a wheelchair outside the bounds of the home in Bangladesh or they may reflect psychological distress. Psychological Table 2 The socioeconomic status of participants at follow-up
Before injury
After injury
Marital status:
Living arrangements: Own/family house, n (%) 245 (87%) 250 (88%)
Working status:
Income per month, $US: Mother or father
Abbreviations: IQR, interquartile range; SCI, spinal cord injury. distress could reduce motivation to get out of the home. Alternatively, it may be that these participants had limited opportunities to engage in work and purposeful activities. Some participants may have been unable to leave their home because of pressure ulcers or other medical problems. Regardless of the explanation, the finding that large numbers of young adults with SCI are housebound and expressing 'severe' problems with their families, finances and engaging in the community is concerning. Nearly 50% of all participants and 37% of those who were wheelchair-dependent were working after injury. Those unable to walk, with tetraplegia, and with CESDS scores greater than 15 were less likely to work than those able to walk, with paraplegia and with CESDS scores less than 16 (see Table 3 ). The median income per person living in the home of a person with SCI was just $US20 per month (Table 2 ) compared with $US26 per month prior to injury. These figures need to be interpreted in relation to the Gross Domestic Product per capita of $US80 per month for Bangladesh between 2010 and 2014 25 and the average poverty line in low income countries of $US60 per month (or $US2 per day). 25 These findings support the widely held view that SCI in LMICs primarily affects those already living in poverty and throws families of those affected into even more severe poverty. 20, 21 The reason why those with low incomes are more vulnerable to SCI in countries like Bangladesh reflects the leading causes of SCI in these countries, namely, falls related to manual labouring jobs such as picking mangoes and coconuts, and carrying heavy weights on the head.
There were signs of depression in those who were wheelchairdependent although participants generally had lower rates of depression than those seen in people with diabetes 18 or leprosy 19 in Bangladesh. The SF12 data are more difficult to interpret because there are no normative data for Bangladesh and there are obvious difficulties normalising these data to the American population. It is, however, possible that those with SCI in Bangladesh fair better psychologically than those with SCI in high income countries despite the obvious challenges of living with SCI in countries like Bangladesh. This may be due to the close family structures in Bangladesh with all participants (except two) cared for by spouses and families and no participants institutionalised after discharge. There are many other societal differences between Bangladesh and high income countries that may have both positive and negative impacts on the implications of living with a SCI. Clearly, more work needs to be done to understand these issues.
It is not clear whether the results of this study can be generalised to people with SCI discharged from all hospitals in Bangladesh, or to people with SCI discharged from hospitals in other LMICs. Most people with SCI in Bangladesh and LMICs are discharged from hospitals into environments similar to those in which the patients from CRP were discharged, where there is little or no access to disability or health services. It is not known whether the quality of hospital care provided by a specialist SCI centre like CRP prepares patients for life in the community better than other hospitals, or whether the patients discharged from CRP are similar to patients discharged from other hospitals in LMICs.
The main limitation of this study is that most participants were interviewed by telephone. This creates two potential problems: it was difficult to ascertain that participants understood the questions, and participants' responses could not be confirmed by direct observation or clinical examination. For example, questions about how often participants got out of bed and the home, or about the presence of pressure ulcers, may have been more accurately determined with a face-to-face assessment than by telephone self-report. In addition, participants may not have been willing to reveal their true psychological status over the telephone and we may have got different results if the questionnaires were administered in person. Another limitation of the study is that we were restricted to measures that were available in Bangla. These were not always the most widely used measures for people with SCI.
Many people with SCI in Bangladesh are house-bound, unemployed, living in poverty and have pressure ulcers. They experience moderate rates of depression and report limited QOL. These findings have prompted our group to set up a clinical trial (titled the CIVIC trial) which aims to determine the effectiveness of a low cost community-based model of care to support people with SCI in the community during the first 2 years following discharge from hospital in Bangladesh. 26 DATA ARCHIVING There were no data to deposit.
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